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HUMAN BODY WEIGHT MANAGEMENT 

FIELD OF THE INVENTION 

The invention relates to therapeutic methods and articles of manufacture 
to manage human body weight with the use of cotinine or pharmaceutically 
acceptable salt thereof. The invention includes methods and articles of 
5 manufacture using cotinine or pharmaceutically acceptable salt thereof to 
manage human body weight in nicotine-abstinent, and nicotine-naive humans. 

BACKGROUND OF THE INVENTION 

Tobacco use in the United States is responsible for more than 400,000 

10 deaths per year due to many types of cancer and cardiovascular disease (See, 
Office of Smoking and Health, The Health Consequences of Smoking : 
Ni cotine Addiction. A Report to the Surgeon General, U.S. Government 
Printing Office, Washington, D.C., DHHS Publication Number (CDC) 88-8406 
(1988)). Despite the grave consequences of tobacco use, the vast majority of 

15 tobacco users are unable to abstain from nicotine use for any extended period 
of time. One reason for this inability to abstain from nicotine use is the weight 
gain experienced by most tobacco users in the post-cessation period, with this 
being especially true for female cigarette smokers. 

The relationship between tobacco use and decreased body weight has 

20 been known for more than 100 years. It has been well established that 
smokers weigh less than non-smokers. Recent research has shown that 
nicotine is the substance responsible for the decreased body weight of tobacco 
users (See, Chapter on Nicotine Depenrigncp, The National Institute on Drug 
Abuse's Fourth Triennial Report to Congress, In Press). Two major factors 

25 related to nicotine use cessation are responsible for weight gain in the post- 
tobacco cessation period including 1) decreased metabolism and/or 2) increased 
dietary intake. Conversely, it must be the case that nicotine use results in 
increased metabolism and/or increased dietary intake. In humans, intravenous 
nicotine infusion was shown to modestly increase the resting metabolic rate 

30 (6.5%) of smokers and non-smokers similarly. Also, in smokers and non- 
smokers alike, nasal nicotine insufflation significantly reduced the perceived 
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taste intensity of dietary "fat," but not "sweets." From this, it appears that 
nicotine acts to decrease body weight through decreased calorie intake (i.e., 
appetite suppression) and increased metabolism. Hie mechanism for the 
observed appetite suppression is likely related to the increased serotonergic 
5 activity within the hypothalamus of the brain. 

In an attempt to reduce post-cessation weight gain and achieve long- 
term tobacco cessation success, the effects of nicotine replacement (nicotine 
gum) on post-cessation weight gain were examined over a ten week post- 
cessation period. Nicotine gum when compared to placebo was shown to 

10 reduce the weight gained in the post-cessation period by approximately 50 
percent (3.8 versus 7.8 pounds, respectively), and the magnitude of this 
beneficial effect was related to the amount of nicotine gum used Similarly, it 
was found mat nicotine gum use by abstinent cigarette smokers reduced the 
frequency and severity of self-reported "Hunger" scores and self-reported 

15 eating over the first month of nicotine abstinence. Increases in self-reported 
measures of hunger are likely related to increased weight gain in the post- 
cessation period (See, chapter on Nicotine Dependence. The National Institute 
on Drug Abuse's Fourth Triennial Report to Congress, In Press). As a result of 
the above findings, the use of an appetite suppressant, therefore, should prevent 

20 post-cessation weight gain in nicotine-experienced individuals. 

Past cessation intervention strategies to reduce weight gain during 
smoking cessation have been attempted. The use of phenylpropanolamine 
gum, an appetite suppressant, was able to prevent weight gain in female 
cigarette smokers during two weeks of abstinence. In cigarette smokers 

25 attempting to quit, fluoxetine, a serotonergic agonist, was able to prevent the 
weight gain associated with cessation, as well as inducing decreased caloric 
intake during a test situation (See, chapter on Nicotine Dependence. The 
National Institute on Drug Abuse's Fourth Triennial Report to Congress, The 
Press). As a result, it appears that the use of an appetite suppressant during 

30 tobacco use cessation will reduce post-cessation weight gain and increase 
abstinence success. 
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Presently, while nicotine appears to act as an appetite suppressant 
through serotonergic mechanism and is partially effective in preventing the 
weight gain associated with tobacco use cessation in nicotine-experienced 
individuals and/or is able to increase metabolism and decrease caloric intake in 
5 nicotine-naive individuals, nicotine delivered through various forms of 

approved nicotine pharmacotherapies is toxic and not recommended for long- 
term use due to its adverse health effects and abuse potential due to nicotine's 
addicting nature. 

10 SUMMARY OF THE INVENTION 

The present invention provides a therapeutic method to (a) suppress 
appetite and/or prevent weight gain and/or induce weight loss in nicotine- 
experienced and/or nicotine-abstinent individuals during the post-tobacco use 
cessation period, or (b) suppress appetite and/or prevent weight gain and/or 

15 reduce body weight in nicotine-naive individuals comprising administering to a 
human in need of such treatment, i.e., a riicotine-experienced tobacco user or 
overweight person who does not engage in tobacco use, an amount of cotinine 
or a pharmaceutical ly acceptable salt thereof, in an amount effective to 
significantly suppress appetite and/or prevent weight gain and/or induce weight 

20 loss. The present method is effective for short-term appetite suppression 
and/or induction of weight loss and/or to maintain tobacco abstinence by 
preventing weight gain for extended periods of time. 

The present invention is exemplified by a research study in which (-)- 
cotinine base was intravenously administered in a double-blind placebo- 

25 controlled manner to cigarette smokers. The cotinine administration when 
compared to placebo caused a decrease in self-reported ratings of "hunger" 
over a two hour period post-injection 

While it is known that nicotine is able to increase metabolism and/or 
decrease caloric intake in nicotine-experienced and nicotine-naive individuals, 

3 0 cotinine has a similar spectrum of pharmacologic activity to nicotine with 
cotinine being less potent than nicotine. Therefore, cotinine should act as an 
appetite suppressant in the same manner as nicotine. 
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Cotinine has many qualities which can enhance its value as an appetite 
suppressant in nicotine-experienced and/or nicotine-naive individuals. Cotinine 
has a long terminal half-life, complete oral bioavailability, minimal 
cardiovascular effect, low potential for abuse and has not been reported to be 
5 harmful even at very high doses in many species including man. Due to 
cotinine's minimal cardiovascular effect, cotinine should be able to be used in 
the immediate post-tobacco use cessation period in combination with currently 
existing and/or future nicotine replacement therapies. 

Hie present invention also provides an article of manufacture 

10 comprising packaging material, such as a box, bottle, tube, sprayer, insufflator, 
intravenous (i.v.) bag, envelope and the like; and at least one unit dosage form 
of a pharmaceutical agent contained within said packaging material, wherein 
said pharmaceutical compound comprises cotinine or a pharmaceutically 
acceptable salt thereof in an amount effective to induce appetite suppression 

15 and/or prevention of weight gain and/or weight loss in nicotine-experienced 
and/or nicotine-naive individuals, and wherein said packaging material includes 
instruction means which indicate mat said cotinine or said pharmaceutically 
acceptable salt thereof can be used for appetite suppression and/or prevention 
of weight gain and/or weight loss in nicotine-experienced and/or nicotine-naive 

20 individuals. Suitable instruction means include printed labels, printed package 
inserts, tags, cassette tapes, and the like. 

DETAILED DESCRIPTION OF THE INVENTION 

25 Cotinine 
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Cotinine (l-m^yl-5-(3-pyridinyl>2-pyrrolidinone) has the formula 
shown above; 

The physiologically active form is the (-)-isomer, so as used herein, the 
5 term "cotinine" includes (-)-cotinine, or the racemic form, (+/-)-cotinine. The 
free base, depicted above, can be employed in the practice of the invention, as 
can the pharmaceutically acceptable salts thereof. These include the amine- 
acid addition salts of nontoxic organic acid or inorganic acids, such as the 
tartarate, fumarate ("scotine"), citrate, maleate, malate, hydrobromide, 
10 hydrochloride, sulfate, phosphate and the like. For example, see F. Vaitekunas, 



Exp. Ther. T 125, 306 (1962) report the preparation of (->cotinine free base 
from (->cotinine fumarate is described by N. L. Benowitz et al., Clin. 
Pharmacol. Ther.. 604 (1983). 



body as a result of nicotine exposure and has previously been believed to be 
pharmacologically inactive. For example, see N. L. Benowitz, "The use of 
biologic fluid samples in assessing tobacco smoke consumption," in 
Measurement in the Analysis and Treatment of Smoking Behavior. J. 

20 Grabowski et al., eds., NIDA Research Monograph No. 48. IJPHS. ADAMHA 
(1983). In contrast to nicotine, cotinine has a relatively long terminal 
elimination half-life (two versus sixteen hours, respectively). Due to this 
pharmacological characteristic, cotinine has become the principally used 
objective biochemical marker of nicotine exposure in cigarette smoking and/or 

25 cessation-related research paradigms. 

While cotinine is a well-known metabolite of nicotine and is routinely 
measured in many laboratories, no systematic investigation (using a double- 
blind placebo-controlled methodology) of the physiological and subjective 
effects produced by intravenous cotinine administration when compared to 

3 0 placebo has been performed in humans. K I. Yamamoto et al., International J. 
NeuropharrnacoL, 4, 359 (1965) reported that intravenous cotinine produced, 
increases in EEG activity and behavioral arousal in cats with only a slight 




13u 149 (1957). E. R. Bowman et al, in J. Pharmacol. 



15 



Cotinine is the major metabolite of nicotine which accumulates in the 
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decrease in blood pressure. In squirrel monkeys, intramuscular cotinine 
injections increased rates of responding on fixed interval schedules of 
reinforcement over a wide range of doses (M E. Risner et al., J. Pharmacol. 
Exp. Ther.. 234. 113 (1985); S. R. Goldberg et al., Psychopharmacolog y. 9J, 
5 295 (1989)). These findings, taken together, suggest that cotinine acts as a 
psychomotor stimulant. However, the pharmacologic mechanism of action has 
yet to be determined. 

In two recent human studies, the pharmacokinetic profiles of 
intravenous and orally administered cotinine were examined without emphasis 

10 on measuring the subjective and/or physiological changes induced by this 
compound (N. L. Benowitz et al., Clin. Pharm acol. Therapeutics. 24, 604 
(1983); P. J. DeSchepper et al., Eur. J. Pharmacol.. H 583 (1987)). 
Moreover, using an uncontrolled experimental design, Benowitz et al., Clin. 
Pharm. Ther.. 24, 604 (1983), found that intravenous cotinine produced no 

15 cardiovascular changes and only slight differences in various subjective ratings 
which were comparable to placebo-induced changes found in other experiments 
with nicotine. Consequently, Benowitz and his colleagues concluded that 
cotinine lacked significant pharmacologic activity in humans. 

20 Administration and Dosages 

While it is possible that, for use in therapy, cotinine and/or its 
pharmaceutically acceptable salts thereof may be administered as the pure 
chemicals, as by inhalation of a fine powder via an insufflator, it is preferable 
to present the active ingredient as a pharmaceutical formulation. The invention 

25 thus further provides a pharmaceutical formulation comprising cotinine and/or a 
pharmaceutically acceptable salt thereof, together with one or more 
pharmaceutically acceptable carriers therefore and, optionally, other therapeutic 
and/or prophylactic ingredients. The carriers) must be acceptable, in the sense 
of being compatible with the other ingredients of the formulation and not 

3 0 deleterious to the recipient thereof. 

Pharmaceutical formulations include those suitable for oral or parenteral 
(including intramuscular, subcutaneous and intravenous) administration. Forms 
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suitable for parenteral administration also include forms suitable for 
administration by inhalation or insufflation or for nasal, or topical (including 
buccal, rectal, vaginal and sublingual) administration. The formulations may, 
where appropriate, be conveniently presented in discrete unit dosage forms and 
5 may be prepared by any of the methods well known in the art of pharmacy. 
Such methods include the step of bringing into association the active 
compound with liquid carriers, solid matrices, semi-solid carriers, finely 
divided solid carriers or combinations thereof, and then, if necessary, shaping 
the product into the desired delivery system. 

10 Pharmaceutical formulations suitable for oral administration may be 

presented as discrete unit dosage forms such as hard or soft gelatin capsules, 
cachets or tablets each containing a predetermined amount of the active 
ingredient, as a power or as granules; as a solution, a suspension or as an 
emulsion; or in a chewable base such as a synthetic resin or chicle for 

15 ingestion of the cotinine from a chewing gum. The active ingredient may also 
be presented as a bolus, electuary or paste. Tablets and capsules for oral 
administration may contain conventional excipients such as binding agents, 
fillers, lubricants, disintegrants, or wetting agents. The tablets may be coated 
according to methods well known in the art, i.e., with enteric coatings. 

20 Oral liquid preparations may be in the form o£ for example, aqueous or 

oily suspensions, solutions, emulsions, syrups or elixirs, or may be presented as 
a dry product for constitution with water or other suitable vehicle before use. 
Such liquid preparations may contain conventional additives such as 
suspending agents, emulsifying agents, non-aqueous vehicles (which may 

25 include edible oils), or preservatives. 

The compounds according to the invention may also be formulated for 
parenteral administration (e.g., by injection, for example, bolus injection or 
continuous infusion) and may be presented in unit dose form in ampules, 
prefilled syringes, small column infusion containers or in multi-dose containers 

30 with an added preservative. The compositions may take such forms as 
suspensions, solutions, or emulsions in oily or aqueous vehicles, and may 
contain formulatory agents such as suspending, stabilizing and/or dispersing 
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agents. Alternatively, the active ingredient may be in powder form, obtained 
by aseptic isolation of sterile solid or by lyophilization from solution, for 
constitution with a suitable vehicle, e.g., sterile, pyrogen-free water, before use. 
For topical administration to the epidermis, the cotinine may be 
5 formulated as ointments, creams or lotions, or as the active ingredient of a 
transdermal patch. Suitable transdermal delivery systems are disclosed, for 
example, in A. Fisher et al. (U.S. Patent No. 4,788,603), or R. Bawa et al. 
(U.S. Patent Nos. 4,93 1,279; 4,668,506; and 4,713,224). Ointments and 
creams may, for example, be formulated with an aqueous or oily base with the 

10 addition of suitable thickening and/or gelling agents. Lotions may be 

formulated with an aqueous or oily base and will in general also contain one or 
more emulsifying agents, stabilizing agents, dispersing agents, suspending 
agents, thickening agents, or coloring agents. The active ingredient can also be 
delivered via iontophoresis, e.g., as disclosed in U.S. Patent Nos. 4,140,122; 

15 4,383,529; or 4,051,842. 

Formulations suitable for topical administration in the mouth include 
unit dosage forms such as lozenges comprising active ingredient in a flavored 
base, usually sucrose and acadia or tragacanth; pastilles comprising the active 
ingredient in an inert base such as gelatin and glycerin or sucrose and acacia; 

20 mucoadherent gels, and mouthwashes comprising the active ingredient in a 
suitable liquid carrier. 

When desired, the above-described formulations can be adapted to give 
sustained release of the active ingredient employed, e.g., by combination with 
certain hydrophilic polymer matrices, e.g., comprising natural gels, synthetic 

25 polymer gels or mixtures thereof. Pharmaceutical formulations suitable for 
rectal administration wherein the carrier is a solid are most preferably 
presented as unit dose suppositories. Suitable carriers include cocoa butter and 
other materials commonly used in the art, and the suppositories may be 
conveniently formed by admixture of the active compound with the softened or 

3 0 melted carriers) followed by chilling and shaping in molds. 

Formulations suitable for vaginal administration may be presented as 
pessaries, tampons, creams, gels, pastes, foams or sprays containing, in 
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addition to the active ingredient, such carriers as are known to the art to be 
appropriate. 

For administration by inhalation, the compounds according to the 
invention are conveniently delivered from an insufflator, nebulizer or a 
5 pressurized pack or other convenient means of delivering an aerosol spray. 
Pressurized packs may comprise a suitable propellant such as 
dichlorodiflurjromethane, trichlorofluoromethane, dichlorotetrafluoroethane, 
carbon dioxide or other suitable gas. In the case of a pressurized aerosol, the 
dosage unit may be determined by providing a valve to deliver a metered 
10 amount. 

Alternatively, for administration by inhalation or insufflation, the 
compounds according to the invention may take the form of a dry powder 
composition, for example, a powder mix of the compound and a suitable 
powder base such as lactose or starch. The powder composition may be 

15 presented in a unit dosage form in, for example, capsules or cartridges or, e.g., 
gelatin or blister packs from which the powder may be administered with the 
aid of an inhalator or insufflator. 

For intranasal administration, the compounds of the invention may be 
administered via a liquid spray, such as via a plastic bottle atomizer. Typical 

20 of these are the Mistometer a (Wintrop) and the Medihaler a (Riker). For 
topical administration to the eye, the cotinine can be administered as drops, 
gels (see, S. Chrai et al., U.S. Patent No. 4,255,415), gums (see, S. L. Lin et 
al., U.S. Patent No. 4,136,177) or via a prolonged-release ocular insert (see, A. 
S. Michaels, U.S. Patent No. 3,867,519 and H. M Haddad et al., U.S. Patent 

25 No. 3,870,791). 

The pharmaceutical compositions according to the invention may also 
contain other adjuvants such as flavorings, colorings, antimicrobial agents, or 
preservatives. 

It will be further appreciated that the amount of cotinine, or an active 
30 salt or derivative thereof; required for use in treatment will vary not only with 
the particular salt selected but also with the route of administration, the nature 
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of the condition being treated and the age and condition of the patient and will 
be ultimately at the discretion of the attendant physician or clinician. 

In general, however, a suitable dose will be in the range of from about 
1 to about 200 mg/kg, e.g., from about 10 to about 150 mg/kg of body weight 
5 per day, such as 3 to about 75 mg per kilogram body weight of the recipient 
per day, preferably in the range of 6 to 135 mg/kg/day, most preferably in the 
range of 15 to 90 mg/kg/day, calculated as (->cotinine in the free base form. 

The compound is conveniently administered in unit dosage form; for 
example, containing 5 to 2000 mg, conveniently 10 to 1500 mg, most 
10 conveniently, 50 to 1000 mg of active ingredient per unit dosage form 

Ideally, the active ingredient should be administered to achieve peak 
plasma concentration of the active compound of from about 0.5 to about 100 
pM, preferably, about 1 to 75 pM, most preferably, about 2 to 50 pM. This 
may be achieved, for example, by the intravenous injection of a 0.05 to 10% 
15 solution of the active ingredient, optionally in saline, or orally administered as 
a bolus containing about 1-200 mg of the active ingredient 

Desirable blood levels may be maintained by continuous infusion to 
provide about 0.01-10.0 mg/kg/hr or by intermittent infusions containing about 
0.4-30 mg/kg of the active ingredients). The desired dose may conveniently 
20 be presented in a single dose or as divided doses administered at appropriate 
intervals, for example, as two, three, four or more sub-doses per day. The sub- 
dose itself may be further divided, e.g., into a number of discrete loosely 
spaced adrninistrations; such as multiple inhalations from an insufflator or by 
application of a plurality of drops into the eye. The invention will be further 
25 described by reference to the following detailed example. 

Example L Intravenous Administration of (-)-Cbtinine 
A. Subjects: Participants included 18 healthy male volunteers between the 
ages of 18 and 40 years old who had 1) no history of psychiatric, alcohol and 
drug abuse disorders, 2) smoked at least one pack of cigarettes per day for one 
3 0 year prior to study admission, 3) an expired-air carbon monoxide concentration 
of greater than 20 ppm, 4) not currently on any medication, and 5) not donated 
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blood in the past 90 days. Potential subjects were carefully screened for 
physical and mental health problems. 

B. Drug Preparation and Administration Procedures: (-)-Cotinine base was 
synthesized from (-)-nicotine using the bromine-zinc oxidation method 

5 described by EJR. Bowman et al., Biochem. Preparations. 10. 36 (1963). 
Hereinafter, the term "cotinine" will be used to refer to (->cotinine. The 
cotinine base was analyzed for impurities using gas chromatography/mass 
spectrometry and thin layer chromatography and was found to be pure. Using 
sterile techniques, cotinine solution was prepared for intravenous 

10 administration Cotinine base was combined with sterile normal saline solution 
to achieve a concentration of three mg of cotinine base per one ml of solution. 
This solution was autoclaved and found to be non-pyrogenic using a standard 
Limulus pyrogenicity testing techniques. The cotinine solution was again 
tested for molecular structural integrity and concentration accuracy using 

15 GC/MS. Next, 10 ml of cotinine solution (30 mg cotinine) were placed into 20 
ml injection vials, sealed and stored in a refrigerator until used. The placebo 
was ten ml of sterile normal saline solution. Placebo and active drug vials 
were prepared and labeled in a double-blind manner by pharmacy personnel. 
In addition to pharmacy personnel, one study physician who had no contact 

20 with subjects during the experimental sessions had access to the drug code in 
the event of a medical emergency. During sessions, subjects received 10 ml 
(30 mg) of cotinine base solution diluted to 15 ml with sterile normal saline 
solution or placebo (15 ml of sterile saline solution) infused intravenously 
through a 20 gauge indwelling intravenous catheter. This infusion rate was 

25 chosen so as not to exceed two mg per minute of cotinine delivered to the 
subject Infusions were performed using a controlled rate syringe infusion 
pump. All subjects received cotinine and placebo infusions using a randomly- 
assigned double-blind counterbalanced order design. 

C. Dependent Measures: The physiological parameters monitored included 
30 heart rate, systolic, diastolic and mean arterial blood pressure, and a 12-lead 

electrocardiogram (ECG) with measurement of PR, QRS and QT intervals. 
The biochemical parameters included expired-air carbon monoxide level (CO), 
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serum nicotine and cotinine concentrations. Carbon monoxide was measured 
using standard techniques. The serum nicotine and cotinine concentration 
assays were performed using gas chromatography and mass spectrometry at the 
Laboratory of Physiological Hygiene at the University of Minnesota Medical 
5 School. 

Self-reported ratings of subjective state, mood and cigarette withdrawal 
symptoms were obtained from the subjects. These measures included the 
Profile of Mood States questionnaire (POMS), several 100 mm visual analog 
scales (VAS) and the cigarette withdrawal symptoms checklist syndrome (J. R. 

10 Huohes et aL Archives of Gen eral Psychology. 43. 289 f1986Yl The Record 
of Withdrawal Symptoms is a 0=(none) to 5=(severe) scale of 12 symptoms 
associated with TWS: craving, irritable/angry, anxious/-tense, difficulty 
concentrating, restlessness, impatient, excessive hunger, insomnia, increased 
eating, drowsiness, headaches and miscellaneous group including tremor, heart 

15 racing, sweating, dizzy or g.i. problems. 

Two VAS forms were used One with 1 1 adjectives including 
••Pleasant," "Need for Cigarettes," "Energy," "Hungry," "Down," "Sedated," 
"Anxious," "Stimulated," "Fatigue," "Craving for Cigarettes," and a separate 
VAS for "Craving for Tobacco." Also, an adverse effects questionnaire (AEQ) 

20 was used to assess possible problems associated with cotinine admiriistration. 
These problems were restlessness, headaches, tachycardia/palpitations, tremor, 
excessive seating, nausea/vomiting, upset stomach, lightheadedness/dizzy, 
drowsy, irritable, and excessive salivation. The symptoms assessed were those 
known to be experienced following nicotine administration. 

25 D. Procedure: This study was performed on an outpatient basis over nine 
days. Subjects were required to attend five sessions. All sessions were held at 
the Tobacco Research Laboratory associated with the University of Minnesota 
Hospital Complex, Minneapolis, MR The first session was used to obtain 
informed consent, physical and psychological screening of the prospective 

30 participant, background and baseline data collection. Also, the subject was 
allowed to habituate to the data collection procedures to be utilized during the 
sessions. If the participant met inclusion criteria, the participant was scheduled 
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far his next visit. Prior to session 2, the subject was randomly-assigned to one 
of the two drug administration order conditions. 

Sessions 2 and 4 were used for baseline measurement of all variables 
under conditions of ad libitum cigarette smoking. These sessions occurred 
5 between 5 and 7 PM, and lasted about 15 minutes. Vital signs, GO, WSC, 
VAS, POMS and AEQ were completed. Also, blood was drawn for later 
measurement of serum nicotine and cotinine concentration. Sessions 2 and 4 
were held seven days apart and began at the same time as sessions 3 and 5. 
After departing the laboratory, the subjects were required to refrain from 

10 cigarette smoking and other forms of tobacco use over the 48 hours following 
sessions 2 and 4 and prior to sessions 3 and 5, at which time they were to 
report back to the laboratory for their drug infusion during sessions 3 and 5. 

During sessions 3 and 5, subjects received cotinine or placebo infusions 
in a counterbalanced order. Sessions 3 and 5 were held 48 hours after sessions 

15 2 and 4 during which time the subject was tobacco abstinent. After the subject 
reported to the laboratory, baseline measurements of CO, vital signs, WSC, 
VAS, POMS and AEQ were made. Next, the ECG electrodes were attached to 
the chest wall and limbs. For intravenous drug administration and access in 
the event of an adverse event, a 20 gauge indwelling catheter was placed in a 

20 prominent vein in the non-dominant forearm. This allowed the subject to 
freely complete subjective effects questionnaires during the remainder of the 
session. Heart rate and blood pressure were recorded. Using standard 
venipuncture techniques, five mis of blood were drawn from the antecubital 
area of the dominant arm for later serum nicotine and cotinine concentration 

25 analyses. At intervals of 5, 15, 30, 60 and 120 minutes after the drug infusion, 
the subject's heart rate, blood pressure, ECG, WSC, VAS, and AEQ were 
measured, and blood was drawn. Also, the POMS was completed at 30, 60 
and 120 minutes after drug administration. 

E. Statistical Analyses: All questionnaires were scored and the data was 
30 entered into a computer by a research assistant At the end of the experiment 
and when all data scoring, collation and entry were completed, the drug code 
and serum cotinine concentrations were entered into the computer. For the 
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given measures, a two within subject factor (dose by time) repeated measures 
analysis of variance was performed. For significant interactions, post-hoc 
analyses using the least significant difference tests were performed Statistical 
significance was defined as a p-value equal to or less than -.-5 probability of a 
5 chance occurrence. 

F. Results: The participants were healthy 18 male cigarette smokers 
whose average age was 25.6 years (SD=6.4). None of the participants were 
interested in smoking cessation. They smoked an average of 24.6 (SD=5.5) 
cigarettes per day. Their average expressed-air carbon monoxide concentration 
10 was 27.6 ppm (SD=9.6). The average FTC estimated nicotine yield of their 
cigarettes was 0.94 (SD=0.3). Their mean education level was 14.8 years 
(SD=2.2). 

Fourteen of eighteen of the participants remained abstinent during the 
abstinence phases of the experiment. All participants were included in the data 

15 analyses. Intravenous cotinine administration had no effect on specific 
cardiovascular parameters such as heart rate, blood pressure and the 
electrocardiographic intervals (e.g., PR, QRS and QT). These findings are 
consistent with previous reports. 

The biochemical variables of interest included the serum cotinine and 

20 nicotine concentrations. The average baseline serum cotinine concentrations 
for session 2 was 378 ng/ml (SE=43). During the cotinine session, the serum 
cotinine concentration increased from 73 ng/ml (SE=17) prior to the session to 
513 ng/ml (SE=37; p<.001) at the end of the session. During the placebo 
session, the serum cotinine concentration decreased from 85 ng/ml (SE=19) 

25 prior to the session 77 ng/ml (SE=20) at the end of the session. More 
importantly, the serurnnicotine concentration showed no significant change 
during the session which rules out the possibility of unanticipated nicotine 
admiriistration as the factor responsible for the reported effects in this 
experiment. 

30 In Table 1, the significant subjective changes are listed. Cotinine was 

found to significantly decrease self-reported ratings of sedation during the 
session, while insomnia and vigor (i.e., ratings of stimulated minus sedated). 
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Also, there was a nearly significant tendency for cotinine to increase feelings 
of anxiety and tenseness, while decreasing pleasant feelings. 

In Table 2, the various measures of appetite are presented The 
repeated measures analysis of variance showed a trend towards significance, 
5 however was not significant. 14 of 18 participants showed a minimal to large 
cotinine effect as an appetite suppressant using the self-reported measures of 
hunger (Sign test; p < 0.05). As a result, a two within subject factor repeated 
measures analysis of variance was performed Hie subjects reported feeling 
significantly less hungry during the cotinine session when compared to placebo 

10 (p < 0.001) within these 14 subjects. While no significant difference was 
found for ratings of excessive hunger, the trend was the same in these 
individuals. No difference was observed for increased eating. The average 
hunger score was derived by using the weighted average of excessive hunger 
(excessive hunger x 20) added to the rating of hungry. The average hunger 

15 rating was significantly decreased during the cotinine condition as opposed to 
placebo (p < 0.02). 
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G. Discussion: The purpose of the study was to determine whether 
intravenously administered (-)-cotinine base has significant pharmacologic 
activity in nicotine experienced individuals. The data presented herein is the 
first demonstration that cotinine is a pharmacologically active compound which 
5 produced subjective changes including decreases in self-reported ratings of 
hunger in humans without significantly affecting cardiovascular activity. 

The findings reported herein suggest that cotinine may serve to as an 
appetite suppressant and could be responsible in part for the decreased body 
weight of tobacco users. The data suggest that cotinine is a psychomotor 

10 stimulant and its ability to suppress appetite probably stems from this activity. 
Acutely, psychomotor stimulants typically make people feel more anxious, 
irritable, restless and impatient until they become tolerant to these effects. 
Also, psychomotor stimulants typically are used as appetite suppressants (e.g., 
phentermine, phenmetrazine, emphetamine, fenfluramine, diethylproprion). 

15 Nicotine has been shown to increase resting metabolism and decrease perceived 
taste intensity of various foods in nicotine-experienced and nicotine-naive 
individuals suggesting a mechanism by which this drug exerts its effects. If 
nicotine and cotinine act through the same mechanism, then cotinine should act 
similarly in nicotine-experienced, nicotine-absent and/or nicotine-naive 

20 individuals. 

All publications and patent applications mentioned in this specification 
are indicative of the level of ordinary skill in the art to which this invention 
pertains. All publications and patent applications are herein incorporated by 
reference to the same extent as if each individual publication or patent 
25 application was specifically and individually indicated to be incorporated by 
reference. 

In summary, using a randomized double-blind placebo-controlled 
counterbalanced-order design, intravenous cotinine was aclministered to 
nicotine-experienced tobacco users. Cotinine is pharmacologically-active and 
30 produced subjective changes including decreased self-reported ratings of hunger 
consistent with psychomotor stimulant activity without significantly affecting 
cardiovascular activity. As a result, cotinine serves to act as an appetite 
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suppressant which can reduce body weight in nicotine-experienced, nicotine- 
absent and/or nicotine-naive humans. 

It will be apparent to one of ordinary skill in the art that many changes 
and modifications can be made in the invention without departing from the 
5 spirit or scope of the appended claims. 
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WHAT IS CLAIMED IS: 

1 . The use of cotinine or a pharmaceutically acceptable salt thereof 
5 to prepare a medicament effective to manage short-term body weight changes 
through suppression of appetite, prevention of weight gain or induction of 
weight loss during the initial tobacco abstinence in a nicotine-experienced or 
nicotine-abstinent human. 

10 2. The use of claim 1 wherein the cotinine is (±)- cotinine. 

3. The use of claim 1 wherein the cotinine is (-)- cotinine. 

4. The us of claim 1 wherein the medicament is adapted to 
IS administered orally. 

5. The use of claim 1 wherein the medicament is a gum 
preparation adapted to deliver cotinine through chewing. 

20 6. The use of claim 1 wherein the medicament is adapted for oral 

administration. 

7. The use of claim 1 wherein the medicament is a transdermal 
delivery system 

25 

8. The use of claim 1 wherein the medicament is adapted for 
intraocular delivery. 

9. The use of claim 1 wherein the medicament is an intraocular 

30 insert. 
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10. The use of claim 1 wherein the medicament is adapted for 
intravenous administration. 

1 1 . The use of claim 1 wherein: the medicament is adapted for 
5 intranasal administration. 

12. An article of manufacture comprising packaging material and a 
unit dosage form of a pharmaceutical product contained with said packaging 
material, wherein said pharmaceutical product comprises cotinine or a 

10 pharmaceutically acceptable salt thereof in an amount effective to manage 

human body weight in nicotine-abstinent or nicotine-naive humans and wherein 
said packaging material includes instruction means which indicate that said 
cotinine or said pharmaceutically acceptable salt thereof can be used to (a) 
maintain short-term human body weight by prevention of weight gain in 

15 nicotine abstinent individuals, (b) to maintain long-term tobacco abstinence 
through human body weight management by prevention of weight gain in ex- 
tobacco human users who have undergone tobacco cessation, or (c) control 
long-term human body weight by appetite suppression in nicotine-naive 
humans. 

20 

13. The article of manufacture of claim 12 wherein the unit dosage 
form is a table or capsule. 

14. The article of manufacture of claim 12 wherein the unit dosage 
25 form is a transdermal delivery system. 

15. The article of manufacture method of claim 12 wherein the 
cotinine or the pharmaceutically acceptable salt thereof is adapted for oral 
adrninistration by means of a gum preparation intended to be delivered through 

30 chewing. 



SUBSTITUTE SHEET (RULE 26) 



WO 95/29676 PCT/US94/04795 

23 

16. The article of manufacture method of claim 12 wherein the unit 
dosage form is an intraocular insert. 

17. The article of manufacture method of claim 12 wherein the unit 
5 dosage form is an aqueous solution of cotinine or a pharmaceutically salt 

thereof. 



18. The article of manufacture method of claim 12 wherein the 
10 instruction means is a label or tag attached to said packaging. 

19. The article of manufacture method of claim 12 wherein the 
instruction means is a printed package insert. 
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